Identification of a high-affinity network of secretagogin-binding proteins involved in vesicle secretion.
Secretagogin is a hexa EF-hand Ca(2+)-binding protein expressed in neuroendocrine, pancreatic endocrine and retinal cells. The protein has been noted for its expression in specific neuronal subtypes in the support of hierarchical organizing principles in the mammalian brain. Secretagogin has previously been found to interact with SNAP25 involved in Ca(2+)-induced exocytosis. Here, the cellular interaction network of secretagogin has been expanded with nine proteins: SNAP-23, DOC2alpha, ARFGAP2, rootletin, KIF5B, β-tubulin, DDAH-2, ATP-synthase and myeloid leukemia factor 2, based on screening of a high content protein array and validation and quantification of binding with surface plasmon resonance and GST pulldown assays. All targets have association rate constants in the range 10(4)-10(6) M(-1) s(-1), dissociation rate constants in the range 10(-3)-10(-5) s(-1) and equilibrium dissociation constants in the 100 pM to 10 nM range. The novel target SNAP23 is an essential component of the high affinity receptor for the general membrane fusion machinery and an important regulator of transport vesicle docking and fusion. Complementary roles in vesicle trafficking are known for ARFGAP2 and DOC2alpha in regulating fusion of vesicles to membranes, kinesin 5B and tubulin for transport of vesicles in the cell, while rootletin builds up the rootlet believed to function as a scaffold for vesicles. The identification of a discrete network of interacting proteins that mediate secretion and vesicle trafficking suggests a regulatory role for secretagogin in these processes.